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In  connection  with  the  fact  that  the  protective  notions  of  Immune 
serums  are  associated  with  a  determined  portion  of  its  albumen*  at  the 
presaat  time,  for  therapeutic  and  prophilactic  purposes,  there  are  appli¬ 
cations  of  cleansed  and  concentrated  preparation*  consisting  mainly  of 
globulins  fractions*  Thus,  the  successful  use  of  injections  of  cleansed 
antitoxic  and  anti-infection  serums  is  well  known  during  diphteria*  measles* 
anaerobic  and  other  Infections* 

In  order  to  obtain  more  effective  preparations  there  are  studies  to 
further  define  the  specific  components  of  immune  serum  and  imp^yve  the 
method  of  cleansing  and  concentrating  these  preparations.  In  this  respect 
the  study  of  antiplague  serum  is  necessary,  because  the  required  large 
injection  of  this  preparation  leads  to  a  great  albumen  intoxication  in 
many  cases. 

There  has  been  little  work  on  the  problem  of  obtaining  oleansed  and 
concentrated  antiplague  serums,  and  also,  their  therapeutic  and  prophil¬ 
actic  properties.  *- 

The  first  works  on  the  possibility  of  utilising  oleansed  and  concen¬ 
trated  antiplague  serums,  and  also  their  effects,  were  conducted  by  Kaganov 
and  Pokrovski.  The  authors  proved  that  the  therapeutic  antiplague  serum 
could  be  freed  from  the  ballast  albumen,  even  though  the  concentrated  pre¬ 
paration  wan  not  obtainable.  Positive  results  are  reported  on  by  Harvey, 
fffirl*  and  Qrasset*  but  the  data  are  insufficient. 


Dm,  our  pr  oblea  was  to  establish  whether  or  not  certain  protein 
fractions  of  antiplague  oorua  possess  thsrapeutio  and  prophllactie  pro¬ 
perties,  and  to  what  extent, 

A  liquid  and  dry  gaana.  globulins,  liquid  bate- globulins  fraction 
and  globulins  of  antlplagaa  aaroa  (ao  callod  dlalyaad  serum)  vara  sub¬ 
jected  to  atudy. 

The  gaana-  and  beta^globuline  fraotioaa  vara  praparad  in  the  Xach^kor 
Institute  by  tha  apirlt  aediaantatlon  method.  Tha  dlalyaad  a a rum  vaa  pre¬ 
pared  in  tha  Cantral  Aaian  Soiantifio  Beaearch  Inatltute.  Experinenta 
vara  condntad  on  white  alee,  weighing  15-20  grama , and  guinea  piga,  weighing 
250-b00  gran. 

Ona  particularity  in  tha  datarnination  of  tha  ch&racteriatlca  of  tha 
serums  waa  tha  doaa  introduced,  it  waa  aignlficantly  larger  than  that  in 
analogic  experiments.  Thus,  wo  injected,  into  the  animals'  right  inguinal 
region,  aubontanaoualy,  2500  alerobe  bodiaa,  which  la  250  MLD.  Tha  cult urea 
ware  lnjeoted  in  tha  lnoroaaad  doaaa  to  obtain  bettor  cooperative  data  and 
to  oonolndo  whether  or  not  tha  certain  fractions  of  protein  of  antiplague 
aarua,  being  cleansed  and  concentrated,  would  reader  a  more  affective 
action* 

Oaring  tha  atudy  of  tha  prophilactic  notion,  tha  fraction*  being 
studied  were  introduced  onoe,  alnoltaneoua  with  the  infection.  During 
the  deteralnatlon  of  the  therapeutic  properties  of  the  fractions,  the 
Injections  vara  given  24-26  hours  after  infection  and  followed  for  10 
days*  daily*  The  aarua,  aa  its  fraction,  waa  injected  into  tha  tub- 
cutaneous  tissue  of  the  peritoneal  wall  in  voluasa  of  1  al  for  guinea 
pigs,  and  0*5  ■!  for  white  alee*  Obeervetlone  ware  conducted  for  45 
days,  after  which  tha  suiaals  vara  killed,  disseoted  and  their  organs 
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bacteriological^/  studied.  Animals  dying  during  the  studio*  wsr#  also 
studied*  As  a  control  vs  used  a  therapeutic  an tipi ague  6»run,  series 
lo.  653  (pore)  and  noroal  equine  serum. 

Tbs  oontrol  group  animals  also  received  the  virulent  plague  cultures, 
but  not  tbs  preparations. 

Tbs  criteria  of  the  effectiveness  of  the  serums  was  served  by  the 
results  of  survivorship  of  tbs  animals,  and.  also  data  on  the  average 
Ilfs  of  the  dying  animals  (post  infection  Ilfs). 

Tour  tests  in  all  were  conducted,  one  on  white  mice  and  3  on  guinea 

pi«a. 

The  first  orientating  test  on  the  study  of  the  prophll&ctic  proper¬ 
ties  of  the  liquid  gamma-globulins  fraction  and  liquid  dialysed  serum 
was  conducted  on  23  guinea  pigs  (3  per  group).  Be suits  were  as  followst 
the  best  protective  characteristics,  in  contrast  with  the  pure  anti¬ 
plague  serum,  were  rendered  by  the  liquid  gemma- globulin*  fraction.  Of 
3  pigs  receiving  the  test  fraction.  3  lived.  Tbs  average  life  of  the 
pigs  after  infection  was  greater  in  this  group  (If  days)  than  the  life 
of  the  oontrol  (8  days).  In  the  groups  receiving  the  dialyzed  and  pure 
antlplagu*  serums,  4  pigs  died.  Those  animals  receiving  the  preparation, 
as  well  as  those  receiving  the  normal  equine  serum,  died  om  the  3“7th  day. 

Having  obtained  results  in  the  preliminary  experiments  on  guinea  pigs 
which  indicated  the  presence  of  protectlvs  properties  In  csr* \in  fractions 
of  albumen  of  antiplague  serum,  we  started  our  tests  on  mice.  Vs  studied 
the  therapeutio  action  of  various  fractions.  For  this  we  divided  110 
animals  Into  6  groups  (3  groups  of  20  and  1  of  10).  Th*  results  are  as 
follows  1  all  those  animals  rsoslvlng  the  normal  equine  serum,  or  not 
any  serum,  died  In  periods  from  4-8  days  after  infection  (%  of  survlross 
equaled  0).  It  is  neosssary  to  note  that  those  animals  rsoslvlng  th* 
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normal  equine  una  died  in  somewhat  earlier  periods.  In  co^arison  with 
tho  control.  Of  those  aloe  receiving  the  antiplague  serua,  aariaa  653* 

30 4  lived.  Battar  results  were  obtained  with  the  use  of  the  liquid  g*me«- 
globullne  fraction  (4o£),  and  liquid  dialysed  an tipi ague  eerum  (45 f), 

9ns,  the  prelialnary  tests  on  whits  aloe  also  indicate  the  presence  of 
therapeutio  properties  in  the  ganma-globullne  fraction  and  dialysed  serua. 

After  the  preliminary  teats  on  the  nice,  conforming  experiments  were 
conducted  on  guinea  pigs  (two  tests). 

fifty  guinea  pigs  were  taken  for  the  first  Best  (5  groups).  Die 
test  seruas  (liquid  ganaa-globullne  fraction  and  dialysed  serum)  were 
introduced  daily  for  ten  days,  1  ml  per  day,  for  therapeutic  resultslthe 
aniaals  receiving  the  liquid  gamma- globulins  fraction  received  it  for 
only  5  days  because  of  insufficient  preparation  on  hand.). 

The  results  of  this  test  can  basically  be  considered  analogical  with, 
those  results  obtained  in  the  preliminary  experiments  on  white  mice  and 
guinea  pigs,  with  only  one  difference,  the  later  test  had  a  therapeutic 
effect  expressed  in  the  lenghtensd  post  infection  life  of  the  aniaals 
(the  culture  was  injected  in  doses  of  25O  MU),  and  the  test  fraction* 
one  al  daily  for  10  days).  As  in  the  preliminary  tests,  so  here,  the 
gamma  global lne  showed  the  best  therapeutic  properties. 

Saving  obtained  results  indicating  ths  introduction  of  1  al  of  the 
test  serua  into  the  guinea  plga  does  not  Insure  life,  but  only  extends 
the  poet  infection  life  period,  we  decided  to  pin  point  the  variations 
needed;  lntroteoe  the  preparation  earlier,  in  saaller  doses,  etc.  '#» 
also  wanted  to  know  what  effect  the  test  fraction  had  on  the  character 
of  course  of  the  experimental  plague,  what  moments  extended  the  pre- 
death  period. 

To  olearify  the  above,  we  ran  a  third  test  on  395  pit*.  Xn  this 
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test  we  studied  the  therepeutio  properties  of  the  liquid  and  dry  gemrne 
globalise  end  the  beta^globuline  fraction.  Vs  Introduced  the  as runs  pure 
aad  is  dilutions  of  1:5.  1:10,  1:20,  1:30*  Thus,  we  had  23  groups  of  pic*, 
with  20  in  each  group.  Also,  the  dose  of  serua  in  the  first  three  days 
of  treatasnt  was  two  tines  greater.  Thus,  the  doses  introduced  the  pig* 
(test  fraction  and  control)  was  2  nl  at  the  start  of  treatasnt  aad  later 
only  1  nl.  Daily,  for  ten  days,  we  killed  one  animal  from  each  group, 
subjected  it  to  dissection  and  bacteriological  study.  The  group  receiving 
the  beta- globulins  fraction  had  only  3  animals,  duo  to  the  lack  of  prs*- 
paration,  and  therefore  daily  dissections  were  not  made. 

iron  the  table  it  is  seen  that  all  the  animals  in  the  three  control 
groups,  including  thoss  receiving  the  pure  antiplague  serum,  died  in  5-12 
days.  There  were  deaths  in  the'  other  grops  also;  in  ths  group  being  treated 
with  liquid  beta- globulin*  and  dry  gammn-globuline,  all  the  pigs  disd*  only 
in  the  group  receiving  liquid  gamma-globulins  did  tome  of  the  pigs  survive 
(pure  gamma-global 1 ne  and  dilutions  of  1:5  and  1:10).  Ths  percentage 
surviving  was  30-50^.  Ill  the  pigs  died  in  those  sub-groups  receiving 
ths  liguld  gamma- globulin*  in  ths  smaller  doses  (1:20-1:30). 

Ths  post  infection  period  of  life  was  greatest  in  the  group  receiving 
the  liquid  gamma-global lne;  next  was  the  dry  gamma-globulins,  then  beta- 
globuline  and  last-pure  antiplague  serum. 

Thus,  ths  most  effective  treatment  was  rendered  by  the  liquid  gamma¬ 
globulins  fraction.  Thus,  there  was  a  survivorship  among  thoss 

pigs  receiving  this  fraction,  during  tbs  injection  of  250  MLD;  the  remain¬ 
ing  groups,  animals  treated  with  pure  eerum  as  well  as  ths  control,  died 
in  6-19  days, 

— •  Be suits  of  bacteriological  study  of  the  organe  were  as  follows:  in 

the  oontrol  group*  and  In  those  animals  receiving  the  normal  equine  serum. 
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there  wi  •  generalised  process  on  the  2nd  or  3*4  day.  Culture  a  of  plague 
baocllll  war*  Isolated  from  ths  lymph  nodes,  lungs,  kidneys,  liver,  blood, 
•to.  Somewhat  different  results  vers  obtained  with  the  use  of  the  pure 
antlplague  serum.  The  generalisation  of  ths  process  In  these  animals  was 
prevalent  on  ths  5th  or  6th  day.  Zn  those  groups  treated  with  dry  and 
liquid  gamwa-glofrallns  fractions  the  prooess  was  localised,  regional.  It 
Mte  possible  to  isolate  alcroorganlaas  from  the  place  of  injection  of  the 
culture  or  from  the  inguinal  regional  lyqph  nodes  only. 

Thus,  those  gs uns- globulins  fractions  slowed  the  process  to  the  10th 
day  or  later,  and  localised  ths  process. 

A.  Q»  5 to gov  studied  the  specificity  of  the  test  fractions.  The 
specificity  was  deterainsd  with  the  aid  of  the  precipitation  reaction. 

The  question  was  whether  or  not  the  test  fractions  possessed  the  anti¬ 
body  characteristics  and,  consequently,  the  ability  to  react  with  spec¬ 
ific  antigens.  X  capsule-soma tic  antigen  was  prepared  from  the  plague 
culture  according  to  Zhukov- VereShnlkaw  and  Lipatov.  The  results  ob¬ 
tained  were  as  follows:  a  ring  of  precipitation  with  all  the  test  serums 
(pure  antiplague,  and  also  gamma-  end  beta-globullne  fractions)  was  pre¬ 
sent  if  the  antigen  was  added  undiluted. 

Luring  the  running  of  reactions  with  diluted  antigens  (1<2,  liU, 

1:8,  and  1:16)  the  ring  of  precipitation  was  obtained  only  with  the 

a** 

cleansed  ganu^eta-globullne  fractions.  Consequently,  both  of  these 
fractions  possess  the  characteristics  of  specific  antigens. 

C01GL0SI0VS: 

1.  Certain  fractions  of  antlplcgue  serum  albumen  (gamma-  and  beta- 
globulins!  and  also  globulins  in  the  form  of  dialysed  serume),  being  in-  . 

Produced  into  the  organism  of  experimental  aci-Mnals,  renders  a  therapeutic 


action. 
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2*  Om  therapeutic  character! stice  are  expressed  greatest  by  the 
liquid  cleansed  concentrated  gumma- globulins  fraction* .  Oils  preparation 
surpasses  the  action  of  the  original  aniplague  serua  (series  Vo.  653)* 

3.  The  introduction  of  the  test  fractions  of  antiplague  seruns 
aids  in  the  localisation  of  the  plague  infection  in  the  regional  lymph 
nodes. 

4.  The  gamma-  and  beta-global In e  antiplague  seruns  possess  charac¬ 
teristics  of  antibodies,  which  are  expressed  by  the  fornation  of  a  ring 
of  precipitation  during  the  addition  of  capsule-somatic  antigens  of  cul¬ 
tures  of  plague  microbes  to  then. 

5.  Because  of  the  therapeutic  characteristics,  and  also  the  anti¬ 
body  characteristics  of  the  gemma-  and  Beta-  globulins  fractions,  they 
can  be  need  at  the  present,  even  though  their  full  evaluation  demands 
more  study. 

Zhukov- Vereshnlkov,  V.  F.,  Immunology  of  Plague,  M.  —I*,  K.,  1940.— 
Pirie,  J.  H.  and  Qraeset  X.,  Brit.  Journ.  Exp.  Pathol.,  1933.  T*  XVI* 

p.  126-128. 
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